Introduction
Symbiotic stars are long-period (P orb ∼ 1 − 3 years) interacting binary systems consisting of a late-type giant and a hot compact star accreting from the giant's wind. This process generates a very hot (T h ≈ 10 5 K) and luminous (L h ≈ 10 2 − 10 4 L ⊙ ) source of radiation that ionizes a fraction of the neutral wind from the giant giving rise to nebular emission. As a result the observed spectrum of symbiotic stars composes from three basic components of radiation -two stellar and one nebular. Throughout the optical their contributions rival each other, producing the composite spectrum, whose colour indices differ significantly from those of standard stars. In addition, they are different for individual objects and variable due to activity and/or the orbital phase (cf. models SED in Skopal 2005) . Therefore the LCs of symbiotic binaries bear a great deal of information about properties of the radiative sources in the system. Photometric monitoring is important to complement other multifrequency observations, mainly during outbursts, to improve our understanding of the observed phenomena (e.g. Sokoloski 2003 ).
⋆ Tables 1-18 are also available in electronic form at http://www.astro.sk/∼astrskop/ ⋆⋆ Corresponding author: e-mail: skopal@ta3.sk
• Visiting Astronomer, South African Astronomical Observatory
In this paper we present results of our long-term monitoring programme of photometric observations of selected symbiotic stars, originally launched by Hric & Skopal (1989) . It continues the work of Skopal et al. (2004, hereafter 
Observations and reductions
Observations made at the Skalnaté Pleso (hereafter SP in Tables), Stará Lesná (G2 pavilion) and the Rozhen Observatory with the Schmidt telescope (R) were already described by S+04. Further details about the observation procedure were described by Hric et al. (1991) . Other U BV photoelectric observations were obtained with the modular photometer utilizing a Hamamatsu EA1516 photomultiplier on the 0.5-m telescope at the Sutherland site of the South Africa Astronomical Observatory (SAAO) during two weeks in April and May 2004 and September 2005 . The photoelectric measurements were done in the U BV filters of the Johnson's photometric system with a 20 second integration time. Observations were reduced to the Cousins E-region standard system (Menzies et al. 1989 ) and corrected for differential extinction using the reduction program HEC 22 rel. 14 (Harmanec & Horn 1998) . Observations of Draco C-1 in the standard Johnson-Cousins system were made with the photometric AT-200 CCD camera (1024×1024 px, pixel size: 24×24 µm, scale: 0.33 arcsec/px, field: 5.6×5.6 arcmin) on the 2-m telescope at the Rozhen Observatory. Additional BVR C I C CCD photometry was obtained with the 0.5-m telescope at the Stará Lesná Observatory (G1 pavilion). The SBIG ST10 MXE CCD camera with the chip 2184×1472 pixels was mounted at the Newtonian focus. The size of the pixel is 6.8 µm and the scale 0.56 ′′ /pixel. All frames were dark-subtracted, flat-fielded and corrected for cosmic rays. Other details of the CCD photometric reduction were described by Parimucha & Vaňko (2005) .
In addition, visual magnitude estimates of AE Ara, RW Hya and AR Pav were obtained by one of us (AJ) with a private 12".5 f/5 reflector. A comparison between V magnitudes and corresponding visual estimates suggests their uncertainties to be within about 0.2 mag for brighter objects (RW Hya, AR Pav) and 0.3 mag for AE Ara during quiescence (m vis > ∼ 13 mag).
We measured our targets with respect to the same standard stars as in our previous papers (e.g. S+04) if not specified otherwise in Sect. 3. Results are summarized in Tables 1-18 and shown in Figs. 1-12. Each value represents the average of the observations during a night. The maximum internal uncertainty of these night-means is less than 0.05 mag. We verified the absolute photometry by comparing our data with those obtained independently at other observatories.
Notes to measured objects

EG And
EG And is a quiet symbiotic star -no outburst of the Z And type has been recorded to date. Photometric measurements are listed in Table 1 and plotted in Fig. 1 . From 2003 the U-LC indicates a brighter stage of EG And by about 0.3 mag. According to the ephemeris of Skopal (1997) , a deep primary minimum (∆U > ∼ 0.5 mag) was observed during 2006 October to December. By a precise modeling the UV/optical continuum, Skopal (2005) showed that the brightening in the U passband can be caused by an increase in the nebular emission. This could be a result of a transient increase in the mass-loss rate from the giant and thus also the accretion rate and the luminosity of the hot component. Consequently this process increases flux of ionizing photons that gives rise the larger amount of the nebular radiation.
Z And
Z And is a prototype symbiotic star. The star BD+47 4192 (V = 8.99, B − V = 0.41, U − B = 0.14, V − R C = 0.10) was used as the comparison for both photoelectric and CCD observations (Tables 2 and 3 , Fig. 2 ). They revealed two new eruptions. The first one started in 2004 July/August and peaked at V ∼ U ∼ 9.2 mag in the mid September with a following re-brightening in 2004 December. Then a slow decrease in the star's brightness was observed to the end of 2005. The second major eruption started during the spring of 2006 and peaked in 2006 July, when the star's brightness reached its historical maximum (U ∼ 8.0, V ∼ 8.5) that has ever been recorded by the multicolour photometry. It is of interest to note that spectral features indicating ejection of highly collimated bipolar jets developed during the optical maximum (Skopal & Pribulla 2006) . Their evidence in the optical spectra was confirmed by Burmeister & Leedjärv (2007) and Tomov et al. (2007) .
AE Ara
Our observations of AE Ara consists of 488 visual estimates made by one of us (AJ) carried out from 1987 to 2006.9 and photoelectric U BV measurements made on 25/04/2005 at SAAO (JD 2 453 122.596: V = 12.402, B − V = 0.607, U − B = -1.044) We used the standard star HD 317858 (CD-32 12919; V = 9.533, B−V = 0.143, U−B = -0.523). Results are shown in Fig. 3 . There is a good agreement between the visual estimates and our photoelectric V magnitude. The very negative U − B index of AE Ara suggests a strong contribution from the nebula at the U passband. During the 2000-05 period a wave-like variation developed in the LC. The time of the best defined minimum at JD 2 453 474±20 agrees (within the uncertainties) with that predicted by the ephemeris of Mikolajewska et al. (2003) . Also the time of the previous minimum, we estimated to ≈JD 2 452 710, is close (within 0.07 of the orbital period) to the predicted one. This implies that this light variation was due to the orbital motion (see Mikolajewska et al. 2003 in detail) . We note that a large scatter in our visual magnitudes did not allow us to estimate the position of the first minimum more accuratelly.
During 2006 February AE Ara entered a new active phase. Our visual observations revealed a rapid increase in the star's brightness by about 1.2 mag. It peaked at m vis ∼ 11.2 during April and was gradually decreasing to ∼11.8 in 2006 November before its season observational gap.
BF Cyg
The resulting night-means of the BF Cyg brightness are in Table 4 . Figure 4 shows its U BV LCs covering the last 3 orbital cycles. The maximum between 2004.5 and 2005.5 was complex in profile. First a 0.5 mag increase with respect to values from previous cycles was observed during the second half of 2004. An additional brightening to U ∼10.5 mag was observed in the spring of 2005. The following minimum at JD 2 453 705±12 was by ∼0.5 mag brighter than those observed previously. In 2006 August the LC revealed an eruption with the peak U-magnitude of ∼9.4 during the following September. The active phase continues with a slow fading to our last observations at the end of 2006. We note that a similar profile of the LC was also observed during the 1987-89 period, prior to the 1989 outburst (cf. Fig. 2 of Skopal et al. 1997) .
CH Cyg
Our new photometry of CH Cyg is listed in Table 5 . Figure 5 shows LCs from the last 1998-00 activity. From the beginning of 2000 CH Cyg persists in a quiescent phase at rather bright magnitudes (V = 7 ÷ 8, B = 8.7 ÷ 9.4 and U ≈ 10 or less). The LCs display a wave-like 750÷770-day periodic variation, more pronounced in V, whereas in U the brightness only fluctuated around 10 from about 2003. This suggests that mainly a giant star in the system is responsible for such behaviour. This type of the LC profile developed during each previous post-outburst stage, in 1970 and 1987 (see Fig. 1 of Eyres et al. 2002) . During the 2006 June -December period the LCs showed a 2 mag decline in all colours (∆U ∼ 1.8, ∆B ∼ 2.3, ∆V ∼ 2.5 mag).
CI Cyg
Photometric measurements of CI Cyg are introduced in Tables 6 and 7 and depicted in (Fig. 6 ). Additional variations were recorded in the V and (in part) B-band LCs. They are probably caused by the red giant whose light dominates these passbands during quiescence (see Fig. 10 in Skopal 2005) .
During the 2006 May -June period CI Cyg started its new active phase, when brightened by ∆U ∼ 2 mag, ∆B ∼ 1.2 mag and ∆V ∼ 1 mag.
V1329 Cyg
Observations of V1329 Cyg (HBV 475) are given in Table 8 . Table 9 and Fig. 7 summarize photometric measurements of TX CVn. From 2003 the system persists at a higher level of activity with U ∼ 10.5. Sometimes during the brighter stages, the U-LC shows minima placed at the inferior conjunction of the cool giant (according to the ephemeris of Kenyon & Garcia 1989 for a circular orbit; thick arrows in Fig. 8 ). However, in some cases no minima were detected in spite of a sufficient coverage of the corresponding part of the LC (crosses in Fig. 8 ). Another peculiarity concerns to the minima width. The minima are too broad than to be explained by the eclipse of simple stellar photospheres (e.g. t 3 − t 2 ≈ 0.2 P orb ). This effect deserves further investigation.
TX CVn
AG Dra
Our measurements of AG Dra are summarized in Tables 10  and 11 and plotted in Fig. 8 Montagni et al. (1996) were used as comparison stars for our CCD measurements. We measured their U, B, V magnitudes with respect to our photoelectric standard BD+67
• 925 (a: V = 10.456±0.005, B = 11.007±0.008, U = 11.059±0.012; b: V = 11.112±0.007, B = 11.858±0.011, U = 12.057±0.015). These magnitudes agree within uncertainties with those measured by Henden & Munari (2006) . The LCs show flares, maxima of which repeat with a period of approximately 1 year. During these events the colour index U − B < 0, whereas during quiescence we observed U − B ≥ 0 (Fig. 8 ). This suggests a significant increase of the nebular component of radiation during active phases.
In 2006 June AG Dra began a massive outburst that is similar in profile, but stronger in brightness, to that from 1980-82. It reached the brightness maximum during 2006 September (U ∼8.0) and afterwards was declining gradually to U ∼ 9 mag in spring of 2007. With the analogy to the 1980-82 active phase, the second eruption could be expected during the summer of 2007.
Draco C-1
B, V, R C , I C magnitudes of Draco C-1 are in Table 12 . We used the standard stars from Henden & Munari (2000) . There are 12 calibrated stars in the field of Draco C−1 (12×12 arcmin). The stars No. 4, 7, 9, 11 and 12, which were within the field of our 2-m telescope, were selected to calibrate the Draco C-1 measurements.
RW Hya
The U BV measurements of RW Hya were carried out at SAAO between 2004 April 22 and May 02. Magnitudes are summarized in Table 13 and shown in Fig. 9 together with those published previously by S+04. To compare the available data, which were obtained within a large time period (from 1990 to 2004), we plotted them against the orbital phase. We used the ephemeris for the inferior conjunction of the giant given by the solution of spectroscopic orbit as published by Schild et al. (1996) .
SY Mus
The U BV measurements of SY Mus are listed in Table 14 . 
AR Pav
The U BV measurements of AR Pav are listed in Table 15 (i) A 100÷150-day periodic variation developed between epochs 69 and 70. This type of variability occurred sometimes during low levels of the activity. Skopal et al. (2000) ascribed it to pulsations of the red giant in the system.
(ii) A gradual decrease in the AR Pav activity is suggested by a slow decline in the U-band brightness. In 1999.6 we observed U − V < 0, while in 2004.3 U − V > 0, which reflects a decline of the nebular emission and thus also a decrease in the flux of the ionizing photons resulting probably from a temperature decrease of the hot source.
(iii) Positions of the recent two minima, Min(69) = JD 2 452966 ± 2 and Min(70) = JD 2 453573.3 ± 0.7, differ by 607.3 ± 2.1 days that is by 2.8 days larger then the orbital period (P orb = 604.5 days). We ascribe this difference to a strongly variable size, geometry and radiation of the eclipsing object as already noted by Bruch et al. (1994) .
(iv) Mid-points of all the minima from the low state of the activity (E = 66 to 70) precede those predicted by the linear ephemeris determined by 4÷65 epochs, which confirms a continuous decrease of the orbital period found by Skopal et al. (2000) .
AG Peg
Photometric observations of AG Peg are summarized in Table 16 and depicted in Fig. 11 . The LCs show variations in the profile from cycle to cycle. Most pronounced are different levels of maxima/minima and their shaping. For example, the minimum around JD 2 452 900 was flat for about 0.26 of the orbital period. Such behaviour suggests that the symbiotic nebula is variable in both the shape and the emissivity. The former is given by a different projection of the optically thick part of the nebula into the line of sight (Skopal 2001) , while the latter can reflect variation in the flux of ionizing photons.
The variation in the V-band LC is probably in part caused by the giant's semiregular variability, because the light contribution from the giant dominates the SED from V (cf. 
AX Per
The recent measurements of AX Per are introduced in Tables 17 and 18 and showed in Fig. 12 . Our CCD frames from the pavilion G1 distinguished two optical components of the star BD+53
• 340 (α 2000 = 01 h 36 m 37.98
The brighter one (denoted as a) was used as a comparison star for our CCD measurements in Table 18 (a: V = 9.56, B − V = 1.45 and b: V = 12.44, B − V = 0.53). The wave-like profile of the LC as a function of the orbital phase reflects a quiescent phase. However, the profile is not simple sinusoidal. Variations during different orbital cycles are evident. 
Fig. 7
The U BV LCs of TX CVn. Arrows denote positions of the inferior conjunction of the giant (Kenyon & Garcia 1989) . Thick arrows mark the appearance of minima, while " × " mark their disappearance during the brighter stages (Sect. 3.8). 
Fig. 8
The U BV LCs of AG Dra. New massive outburst started in 2006 June. The data were complemented with those of Leedjärv et al. (2004) . Our visual LC and U BV measurements of RW Hya from 
Fig. 10
Our visual LC covering a low stage of activity from 1998.4. New U BV points are from Table 15 . Numbers 66 -70 denote the mid-points of eclipses predicted by their linear ephemeris derived by Skopal et al. (2000) . The error bar represents a maximum uncertainty of visual estimates. 
